[Neuronal growth-associated proteins in neural plasticity and brain aging].
This review summarizes current issues on neuronal structural plasticity and its molecular marker genes in the aged brain. Neuronal growth-associated proteins (nGAPs) are introduced as potential markers of neuronal structural plasticity in the brain. The expression of genes encoding nGAPs such as GAP-43, SCG10 and stathmin is increased following striatal and hippocampal neuronal deafferentation lesions in the adult rat brain. In aged brains, the magnitude of neuronal plasticity is reduced and nGAP gene induction is limited at least in part, while the kinetics of the response remains unchanged in comparison to young brains. These results suggest that nGAPs serve as molecular markers of neuronal structural plasticity in the aging brain and that neuronal plasticity decreases, at least in certain neuronal circuits, during aging. The expression of genes encoding SCG10, stathmin and GAP-43 is also altered in age-related neurodegenerative conditions such as Alzheimer's disease in humans. Thus, studies of nGAPs are important for the elucidation of the mechanisms of the reduction of neuronal structural plasticity in aged brains.